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HEATER FOR PHVSIOLOOJCAl UIOS 
FIELD OF THE INVENTION 
TT.U invention to th« Mt of d«yicei tt«d 

ductiofl iflto • patient. 

BACKGROUND ART 

to be idJniniSUred to » patient ^ nct?<o- .'^^^^J™ 

Si .^S piOTtim., which ^^^Z^ 
tag fti » t ^per.ture .ppfoxiinM*ly equil to tKW 

^^jrS!^;«''ic^x*rcised When h«tj, J«jj 
,u?h - Xl. Wood or P^f^^X^'^J^'Ci 

j;o5fSo5ln5p^9|.S|SE^^^^ 

l«Kh»y«eo» fot b"tlog blood pnor to b«tag itom* 

tube teifloi fifom th« b»g OMtaining at nuw w 

fltSd co««'un}c.tion with ^ 
blood » b« •di»i«i»t«f ed «tJ^m 
dui«t bcfow being .dmlnifuwd to 4* 

tMe«betw«ea th« Uiotr tad outer tuba- T~ *»V^ 
SmT-^hT Afewledy coimected to vtlve* at oppodtt 

^lesMsta dcwnibed is the patent 

SUMMARY OF THE INVENTION 
Tl- iiivtiitloo k a Klf^ootiined, free Jtinding »y>- 

m h«Sg of the ceilttlar floida i. <»»''f<JL 
mt to the nuida from vtriooa cuie* tactudtof 

comprise, two major ^^^J^^ 

fiJaSirScV patient-. u« of a new. .t«iJe h«« ««• 

*''TS-*h-« MchAnBer ia ertily in»t*aed OA the pole, 
wwS SdudStnS mounuJi block «rf • movabl. 
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cDOuntinf Mock. Opposite endi of iU h<«t <xchAA^ . 
compnse nipples which are received in O'riflg conuin- 
reces&ei in the mountint Mocks. Thus, instilliijon 
(fld removil of the dispouble hett exchsnger ttt ^uitc 

The syitera miy ilso Include a filter which would be 
ituched to «n outlet of the heat eKhanger $en$ors on 
the pole detect when the hett exchanger or the fUter )f 
to t correct piece to control opentsoa of the heating 
systeiiL 

The heating system comprises a tank and a heating 
element in the outlet Une of the tink, A pump circulates 
a heatiflg floid from the tank and heating element 
through the disposable heat exchanger. 

BRIEF DESCRIFTION OF THE DRAWINGS 

FIO. 1 ia an exploded view of the epparatua in aceor* 
dance with the invention. 

FIO. } ii a longitudinal cross section of the support 
pole. 

FIO. 3 is a longitudinal cross-section of the heat ex* 
changer. 

FIO, 4 is an enlur^td cross-section of an upper end of 
the support pole. 

FIO, 9 k an exploded perspective of a movable 
mounting block and the upp«r end of the siippon pole. 

FIO* < ia a side view of the upper end of the suppon 
pole ihowo in FIO. 4. 

FIO. 7 la g perspective view of the heating element 
with the cover removed and the storage tank shown in 
phantom linea. 

FIO. t ii a schematic view showing the preferred 
fit^circttit 

DETAILED DESCRIPTION OF THE 
INVEKTION 

FIO. 1 IS an exploded view of a preferred embotf- 
meat of the invention. A base X which preferably has 
wbeela for ease of mobility, supports a pole 4 $nd k 
heating adt ft Pole 4 removably receives a dispoablc 
unit • which iachsdea a heat exchanger 10 and a Alter 
Sl Tube 14 la in fluid communication with one end of 
heat exchanger 10 and connects it to a pair of bags 
spOcea 14 The bag spikea tre known in the art and are 
used to puncture and aDow the diipenslng of a body 
fluid from a storage bag. Tube If connects a tower end 
of heat exchanger 10 to an upper end of filter U and 
tube 20 connecta a tower end of fUttr 12 to cannula 22 

I to altow fluida ip be introduced into a patient 

Aa win be oon Mly described bdo w, the entire onit 
I ia AMmufbctttstd of an {nexpenaive material and la 
disposable to ensure sterrfSity. 
FIG, 2 ia a fongitudinal croaa-section of pole 4 with 

. heat exchanger 10 partially mounted thereon. Pole 4 
includes a housing 24 which la attached to base 2 (FIO. 
1) to extend subatantiaQy vertkaily* Housing 24 ia pref« 
erably a hollow square tube, and hoses 26 and 2i extend 
along a hoUow portkm of housing 24. Preferably, hoses 

i 26 aad exit houabg 2i via Opening M. In addition, 
electric conductor 12 extends along the hollow portion 
of bousing 24 and exiu by way of a second opening 34. 

Heat exchanger 10 ia removably received by ftiat 
detachable fluid connector H and second detachable 

I fluid connector 30. The structure of fluid connectors 36 
and 31 win be more fttlly described with respect to 
FIGS. 4 and 1 Detachable fluid connector 36 it 
mounted for vertical movement with respect to housing 



Sensor 42 dctectt ri- ^n^, 44 detecu 

Aa inlet cowectof 60 ii lecurea » 

KpS^^eJinlet connector «top^^ 

fe, CT£«n»t with fluid coiuiwtoo 3« « wtm>e (»o« 

Sy SiriW with .ecoad end of 

pole 4; »°**«i»,21jj!^M^^ 3<- ^ 

Sc^SJIta*n&toSi£b,ti.«^ 

eoBMCt h«e M with inner W;, 

CKhMter ^L^le tflSd-tigbt «aL ft will 

'^piotbtt^loArf view of t^fltdd coonicter M 
•^"S 'iSLSl! 2f IS » fi«M co-Hector 3«. 

84 to b« idjufted to hri»ht. 4 with t 

S?S£XS to FIO. 7 wd then two Figu« win h€ 
«}cn«ed together. 
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A b«se tt support! el^ctncal compon<fla 90, « pump 
motor >n4 « heatt r 94. A tunk ^ $>ti on top ofheatef 
H fiUer ^ is locattd between an outlet of the tmk 
lOd an inlet of the heater. A fill port 100 if connected to 
the top of tank H to allow circulating fluid to be intro- 
duced into the system, tnlet t03 also connects (0 the top 
of tmk M »nd receives circulating fluid from either 
hose M or tad outlet 104 supplies heated fluid to 
hose 21 or 2C 

The warning fluid is driven through the heat ex- 
changer circuit by pump lOd which is connected to the 
pump aotor by magnetic clutch 101. 

With partJcuUr reference to FIG. i, tank H Includes 
an air vent and overflew tube 110, and a float twitch . 
HZ The float switch is in turn cotmected to a control 
circuit 114 to permit operation of the device only when 
sufliclent fluid is present. Henter H comprises a tubular 
channel having in electric betting rod IK therein, and 
the heating rod is connected to a temperature control 
circuit llg which Is in turn also connected to control 
circuit 114. As fluid flows from tank 96 through Alter 9$ 
and through heater Hthh wirmed^ and the tempera- 
ture is measured by temperature probe t2% which it 
k}cated to the outlet of heater 94. Temperature MittrcH 
probf 120 ia connected to temperature control circMli 
111 to conuol energ^tibo of heating rod IH^ A sec- 
ond temperature control probe 122 ts also located in the 
outkt of beater 94 and ia connected to control circuit 
114 to ensure that the temperature does not exceed a 
predetermined level If the temperature of the warming 
fl uid is too high, the blood cells could be destroyed, and 
it ia thus Impoxiant either to automatciaOy shut down 
the beating system or to activate an alarm such as thai 
shown at 124. 

Power ia provided through power cord 126» and the 
voltage is adjusted by an iaotatioa transformer 121. A 
switch 130 activate the entire electrical system» and the 
operattOA of the system, laduding tht fluid temperature 
is displayed on panel lil 

b operation of the apparatus is accordance with the 
investiott. the unit ia rolled to a location adjacent to a 
patioit, and a sterfle unit • b installed between fluid 
connectofs 34 and Cannula H la attached to the 

Ctieati and beg spikes 14 art inserted into appropriate 
p cotttalfilng the destrad fluid to bo administered to 
the patient SMinteh 130 la activited to te^ the (low of 
heating fluid through the heat exchanger, and after the 
attendant has aaceftaloed dint a deairad temperaturt haa 
been reached in dif bear etchan|er, the fluid to be 
administered ia aflOwed to pass mto tube 14 to be 
warmed by the tuMt exchanger. If flltef U has betn 
placed in thedrctrit* the warmed body fluid then passes 
through the fOtar and Into the patient If fQter 12 is not 
being used, tube If is connected directly to the cannula 
22 for direct admission of the warm body fluid to the 
patient 

It wQl be appreciated that a unique self-contained unit 
has been described which nrovides sterility by use of an 
easi!y*installed disposable heat exchanger circuit Modi- 
licationa within the scope of the app^ed claims wlB 
be apparent to those who are skilled in the art 
What is claimed tS: 
L la combinatido 

first and second fluid connector means 
for removably receiving respective first and 
second wanning fluid ports of a beat 
exchanger and for factlitfttlng t^aitsage of a 

warminillsyiL and 

support means for supporting said nf sc 
and second fluid connector means, 



